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Performance Measures

Introd uctioh

Performance measures are indices that indicate how well an alternative achieves the objectives of
the Bay-Delta Program. They can be used to evaluate alternatives and guide the development of
new alternatives. Performance measures form, collectively, a “yardstick™ to use in measuring
how well an alternative achieves the objectives of the Bay Delta Progmm "fn this report, we
describe the process of developing and using performance measures in: h\;ﬁ sections: Building the
Yardstick, and Using the Yardstick. ;"“ o 3 %.--.
2
The performance measures described here are work in progress? “?T%ey havé: nofyet been fully
reviewed by CALFED The set descnbed here does not mclude*&he solutlon prmmples i. e, the

Bay Delta Program. Fi lgure 1 Is5.an over\aew of the role and use of performance measures The
top three rows of boxes in that, ﬁgure ﬁame how the performance measures fit into the higher-
level objectives of the Bay Deltd: E;ogram The top box is the Mission Statement of the Program.
The current wording of that statement (dated September 28, 1995) is: “To develop a long term
comprehensive plan to restore ecological health and to improve water management for the
beneficial uses of the Bay-Delta system.” The next row of boxes is the set of four resource areas.
(See the Bay Delta Program Public Workshop Information Package, Appendix A, dated
December 4, 1995, for primary problem/objective statements for each of those areas.) The third
row of the figure specifies the objectives of the Program associated with each resource area.
Each performance measure is a measurable version of an objective. The eight performance
measures presented in this report correspond to the objectives in the third row of the figure. The
set of objectives, and so performance measures, has evolved through several steps in the
Program. That process began in July, 1995, with the initial formulation of the Problem
Definition and Problem Statements. That then evolved through sets of issues and objectives until
the current set of eight, as presented in the figure. A one-page summary of each performance
measure is included in the attached pages. A review of those pages will find a direct
correspondence between the eight performance measures and the set of fourteen objective
statements for the Program dated October 11. The reduction in number from fourteen to eight is
the result of a logical regroupmg of the objectives into forms more conducive for scoring
altematlves
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Step 2: Develop Scoring Factors

Figure 2 is an overview of Steps 1 through 4, the steps that “build the yardstick.” As that figure
indicates, in Step 2, each performance measure is broken down into scoring factors. The
attached pages graphically describe that breakdown. The scoring factors are elements of each
performance measure that are more reliably scorable than the performance measure itself. At
this stage in the project the performance of each alternative on each performance measure is
based on expert judgment. That is, an expert was assigned to evaluate each action that could
comprise an alternative by assigning a score for each scoring factor, using a process to be
described in the next section. In order for that scoring to be as repeatable a¥:possible, each
scoring factor has to be as tightly specified as possible, given the level st génerality of the
actions to be evaluated. The attached pages describe those scoring facmrs“mote that for

different performance measures, there are different loglcal breakdewns it segrmg factors.
,,{:" .f-F T
& & T w

.

Associated

S'egxated wnkfthat box For example, from the
Habltat “prcblem” is considered to be 75% in the

Delta and 25% upstream of the Delta,. rn turp; of thé: Dei{a Aquatic Habitat problem, 20% is

considered to be associated with transport,“Zp% assac;ated with shaded and shallow areas, etc.

The geographic breakdowns ?Qr“the hamtaf perfermance measures call for comment. The
upstream scoring factors; aremot mearr.t t 1mp’ly that part of the evaluation of a Bay-Delta
solution will be based on ’the dehvery of upstream benefits from that solution. The objectives of
the Bay-Delta Program do nist, 1mlude'"1mprovmg habitats upstream of the Delta. However, those
scoring factors are included to e Af.e fact that improvements in upstream habitat will provide
benefits for Delta habitats and speeies. Thus the 75/25 and 80/20 weighting between Delta and
upstream habitat factors does not imply that upstream habitat is somehow much less important
than Delta habitats, but that measures involving upstream habitats only have indirect benefits for
Delta habitats and species.

Step 4: Define Scales and Endpoints for Each
Scoring Factor

The score on each scoring factor is the “proportion of the problem solved.” That is, if an action
solves ten percent of the transport problem of Delta Aquatic Habitat, then it receives a score of
.10. For each scoring factor, two endpoints are defined. The “low” end is the existing condition.
The “high” end is the maximum achievable benefit for the Bay-Delta Program. So the
“proportion of the problem solved” represented by the score is the proportion of the distance
from the existing condition to the maximum achievable benefit that the action moves the system.
For example, as illustrated in Figure 2, the endpoints for the shallow & shaded area for Delta
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Aquatic Habitat were estimated to be 20% of the natural state (low end, existing condition) and
80% of the natural state (high end, target condition, maximum achievable benefit). If an action
would double the existing shallow and shaded area, from 20% to 40% of the natural state, it
would be scored at .33 (the 20 %-point increase would be one third of the way along the full 60
%-point scale from 20% to 80% of the natural state).

Using the Yardstick

Figure 3 is an overview of the first two of the “using the yardst;f:k:a. steps, Stefnsj and 6. As

indicated in that figure, in Step 5 each of the 209 actions is score'g against the‘é_l scormg factors.
For example an action is scored on the Aquanc Habxtat meastire py fm‘st scormg it on each of the

Step 6: Calculate Elght'
Scores for Each Act;g

For each action, each perfonnanee measufexs calculated asa welghted sum of its correspondmo
scoring-factor scores. Fﬁr gxample "the “pveratf Aquatic Habitat score is calculated by summing
its eleven scormg-factor Sgores, wexghte by the percentages indicated on the attached pages, i.e.,
the “proportion of problem" assocxatgd" w{th edch scoring factor.” For example, the Transport
score (the first one on the left fm‘ Aguatlc Habitat) is multiplied by .15 (20% x 75%), while the
Instream Flows score is multipliedby .10 (40% x 25%). The top three rows of numbers in
Figure 1 are example scores for each action on each performance measure. Each of those
numbers represents the welghted sum of the scores of the scoring factors for that performance
measure.

Step 7: Approximate the Eight Performance
Measures Scores for Each Alternative by the Sum
of the Performance Measure Scores for the
Actions that Comprise That Alternative

Steps 5 and 6 provide eight scores for each action, one score for each performance measure.
Those steps, then, provide the table of numbers in the middle of Figure 1. The lower half of that
figure is an overview of aSteps 7, 8 and 9. As indicated in that figure, Steps 7 and 8 combine the
eight scores for each action into eight scores for each alternative. First, for each performance
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measure, the score for an alternative is approximated as the sum of the scores on that
performance measure over all the actions that comprise that alternative.

Step 8: Adjust the Eight Performance Measure
Scores for Each Alternative to Account for
Interactions Among Actions

The sums from Step 7 may have to be adjusted to account for synergy, interference, flow
balance, and other interactions. The interaction adjustments are to be llmxﬁgd to clearly
anticipated levels of interaction, so that the quantitative content of the symnted scores is retained.
and not negated by subjective judgments of large interactions. As md,vcatgd in Figure |, that
summing and adjustment takes place at the performance measure level hat the result is eight
scores for each alternative. #

Step 9: Combine Performance" Measure Scores
into Overall Evaluation Scaresnfor%Each

of Several Stakeholger“Perspectwes

P sk

;al‘

It is desirable to evaluate each altematwe with anbv:gréﬁ score, so that alternatives can be
compared and guidance developed asmTrow o 1mprerve alternatives. However, the only way to

them and sum them (and perhaps C’Ia_oﬁ'uer cﬁlcuiatxons to represent interactions and desire for
equity, that would also mvcﬂ{xe welghts) agam as indicated in Figure 1. Those weights,
however, represent 1mport‘am tvalue tradeoffs For example, weights on these eight performance
measures would include the 't relattve Welght to give aquatic habitat versus water supply. It is
unlikely that the Bay-Delta Program ‘could arrive at a single set of weights that would be
satisfactory to all stakeholders.

Our solution to that problem is to elicit several sets of weights, one each from a panelist (or an
entire panel) representing a particular set of value tradeoffs, or a “stakeholder perspective.”
Suppose we elicit four such perspectives. That would give us four different sets of weights, and
so four “overall scores” for each alternative. We could then use those scores to rank alternatives.
but of course we would have four different ranking of alternatives. Those four rankings are
indicated in Figure 2.

The elicitation of weights must be done following a particular protocol in order to get defensible
weights. We have already done one such trial elicitation. Only a partial elicitation was
performed, but we did obtain preliminary relative ranking of weights. Using those rankings, we
can approximate the numerical weights using a recently-developed technique (the “Barron
approximation”). Numerical weights can be directly elicited, with more panel time. The
following table presents preliminary weight rankings for the four perspectives elicited. These
rankings are presented simply to establish that we were able to obtain the weight rankings. In
practice, the rankings would be subjected to several consistency checks, and could very well
change substantially from the rankings reported here.
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Aquatic Habitat Aquatic Habitat Water Supply Vulnerability
Species of Int. Species of Int. Drinking WQ Water Supply
Water Supply Wetlnd/Upind Water Uncert. Drinking WQ
Wetlnd/Upind Drinking WQ Vulnerability Aquatic Habitat
Drinking WQ Ag/Ind WQ Ag/Ind WQ Ag/Ind WQ
Vulnerability Water Uncert. Aquatic Habitat Water Uncert.
Water Uncert. Water Supply Wetind/Upind Wetlnd/Upind
Ag/ind WQ Vulnerability Species of Int. Species of Int.

The actual significance of these rankings can only be communicated by, also presenting
the endpoints on each performance measure. For example, the fact that the urban
perspectlve elicited here ranks drinking water quality as less m:lpo.:tant than water supply
is entirely dependent on the relative ranges from low to high: {i.e ﬁbm &xisting condition
to maximum achievable benefit) on those two perforrnance peasures. 1£ the ‘water supply
range were greatly decreased, the same respondent woufd‘fank ﬁgmkmg water quality as
more important than water supply. #

Steps 1 through 9 provide us with th;m“ me%ns to'rz:ahk the alternatives by how well each

achleves the objectives of thc"ﬁayD elta ngram with one ranking for each stakeholder

combining the several+ sxakgholder—perspectxve evaluations. There are several ways to do
that combination. One way “I5,10 agfess each alternative’s “breadth of support,” i.e., how
highly it is ranked across thé; dffferenf stakeholder perspectives. For example, in F1gure 4
we see that Alternative 25 could.e promlsmg because it ranks in the top four for all four
perspectives. Another way would be to use the rankings to simulate how majority-rule
voting would rank the alternatives (though one complication is that in some cases, the
outcome of a series of majority-rule votes can be affected by the order in which those
votes are taken). A third way to combine the evaluations is by the “Rawls Criterion,”
which is simply to evaluate an alternative by how well it scores on the stakeholder
perspective least well served by that alternative. For example, from Figure 4, if
Alternative 25 scores most poorly for Stakeholder Perspective D, then it is assigned that
score overall. Another way to combine the evaluations is simply to add the scores across
stakeholder perspectives, with equal weighting among them. Both of the last two scoring
methods involve some technical choices regarding rescaling. In practice, it is usually
desirable to simply do all of the above four methods, and deliver all of those results,
including the separate rankings by stakeholder perspective, as indicated in Figure 4. The
decision making process can then take all of those considerations into account in
determining which alternatives are to be retained, and how those alternatives are to be
developed and refined.
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Next Steps:

. Apply the performance measures to alternatives as they are developed, and use those to guide
decisions for developing and refining alternatives.
2. Develop guidance for selecting actions to add to and delete from an alternative in order to
improve it.
Develop and score an affordability performance measure.-
Develop and score performance measures reflecting the Solution Prmclp]es of the Program
Refine the endpoints for each performance measure.
Refine the actions scores as the actions are refined.

A S
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Step 1:
Develop
Performance
Measures

Steps 2 - 6: See Figures 2 and 3

Step 7

Step 8

Step 9

| Mission Statement
l _
[ [ 1 I
Ecosystem Water Water Vulner- | Resource
Quality Supply Quality ability Area
[ I [ I
Aqua.xtic Wetland/-| | Species Prinliing Ag/Ind Vu!r{er- Objective,
Habitat | | Upland of Water Water ability | Performance
Habitat Interest Quality | | Quality Measure
Alternative 24
action 17 .02 .03 .00 .00 Action
action23 .00 .03 .05 .00 Scores,
action42 .14 A2 10 A2 by PM
. Initial
. iy Alternative
Sum: .87 92 CL12 LT W 83 Score, by PM|
v * * * K% * —
R Adjusted
Adjusted Limited Adjustments: Synergy, Interference, Flow Balance,~:.ther Interactwns e Alternative
Sum: .98 .39 1+37 .1*5 .4;4 .%8 .5*6 ,,;n‘ 9+ﬂ *‘h Score by PM
) :4#;; "!5;34’?' .....
Weights of One Stakeholder Perspective B 1
Overall Score for the Alternative, for One Stakeholder Perspective ]
Step 10:

Figure 1. Overview of performance measures and scoring

See Figure 4
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Performance Measure: Aquatic Habitat

Objective:  Improve and Increase Aquatic Habitats so that they can support the sustainable production and survival
of native and other desirable estuarine and anadromous fish in the estuary.

Aquatic
Lo | Habltat |~
= \\
e
e .,
\»\ 25%
‘\‘ Upstream l
20% T 0% A | T A 10% 0% AT 20% A 20% 10% e 10%
Transport Shaded & l Effects of l Salinity-- Primary Instream ‘Shaded Diversions | - Spawning Temperat
Conditions Shatlow Area Diversions Entrapmq«? ;ﬁ’l i Production Flows Riparian & Dams Substrais & Yoxlcity
ix S
[ This performance measure refiects the degree to which the anerﬁalive provldqs 5! i’lable q‘quatlc habitai protection and restoration for the Bay-Delta ecosysiem processes and
populations of organisms. i;,,( " "lu...mm*“ﬁi ,,i ‘fx;h
-y it ' ll‘!‘ P h"x
Ge ogrs, !Zf!/: AV pas sttt i il 4 'xl"

between the Delta and upstream geographic areas. Upsiream benefits are welighted at
25% to reflect the fact that they should be credited only for the indirect in- Dgha p!neﬁii {ivat: they, provlde

gl ;% e umdﬁ*‘
Scoring Factors i e
Delta habitat nclude: £ e md;
Transport Conditions. River inflows and Delta channel flows necessary to move fi shxfmm spawnimg o | pea habitat and to prevent the movement (or migration) of fish away from
preferred habitat (or migration pathway). i.-, oty My LY ;‘ ?5

Shaded & Shallow Area. This factor includes the shallow and protected tidal water ad]acen( to De lé t:hannels oral lhe perimeier of open water embankments. Riparian vegetation

increases the value of the shallow area as spawning and rearing habitat. i

Effects of Diversions. This factor evaluates actions that reduce the existing effecls of diversions {F"LPG& *powgi'plam.s Della waler supply siphons and pumps, as well as pumping

for CVP and SWP exports. Entrainment is considered to be a loss of habitat value. Reduced entrait nl!iincr%ages the hab;ga‘i value for estuarine and anadromous fish rearing in the

Delta. o A N

Salinity Entrapment. This factor evaluates benefits from actions that contribute to optimal location of thes sahnity grament and pr‘bvldb:jmproved estuarine habitat conditions.

Toxicity. This component evaluates benefits from actions that reduce the duration and magnitude (severity) of toxic concentrallmas of agicultural and industrial chemicals.

Primary Production. This factor includes general conditions necessary to support shallow aquatic habltat productivity (food- ye’b Qynémics),. This includes growth factors (nutrients and

light) as well as control of aquatic plants or "clams” that limit food-web productivity for species of interest. ,g
Ha

Upstream habitat include:
Instream Flows. This factor includes streamflows that are necessary to fully support spawning, rearing, and downstream | igration of anadromous fish,

Shaded Riparian. This factor includes the physical channel and riparian vegetation factors that contribute to instream habitat. (These distinguish a stream from an irrigation canal.)
Diversions & Dams. This component evaluales actions that contro! or eliminate the negative effects of dams and diversions along a stream that limit migration and rearing conditions.
Spawning Substrate. This factor includes the necessary gravel conditions (size, flushing of fines) for optimum spawning within a stream.

Temperature and Toxicity. This factor evaluates actions that reduce the duration and magnitude of toxic concentrations of chemicals and that control or eliminate deleterious

temperatures with a stream reach.

PM_CHRT2 XLEAquaiictiah

1of8 3 00 PM173/98
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Performance Measure: Wetland/Upland Habitat

Objective: Improve and increase important Delta habitats so that they can support the
sustainable production and survival of wildlife species.

Wetland/
Upland
Habitat
\.. 'S 20%
) Upstream
e — <
40% — 25% 25% 50% 50%
Tidal Non-tidal, Riparian Riparian Wetland
Wetlands Wetlands
— ' Pt N .
Freshwater [Brackish Saltwater ”’i,
4 & -’«, e gﬂi
70% 20% ‘ 10% gtt . :; -

,!i ity
l,xxl :,
This performance measure reflecls the degree to ‘which an allernalive meets ecosystem quamy obiechves {Or well ,mi'hagitalr to: :gupport wildiife species.

LA i i ” 'm,;:i’ ::
1 ¥

Geographic Area g

Habitat improvements can occur in the Delta and upstream of the Delta, lhough upstream benefits should be‘éredlted onty;gfosiihe lndianE{?ftdella benefits that they provide.
Fi aF o i, .

Scoring Factors o iﬂ i " ,;#F iy !"*

¥ i
Delta Freshwater Tidal Wetlands. This compenent evaluates how well an action improves or increases Delta freshwn!g mact’h Thls‘qomp&hpqﬁ i'&cognlzes benefits that restore and improve salinity
levels; increase the aerial exient; and improve the connectivity of marsh habitat with open space/habitat areas. ,;t .
Deita-Suisun Brackish Tidal Wetlands. This component recognizes benefits that modify salinity levels to improve vegelalmg’t:omposlﬁeo* mcreaséfghe t%ﬂal extent of brackish marsh; and improve
connectivity with other open space/habitat areas. h
Delta Saltwater Tidal Wetlands. This factor evaluates how an action impacts Delta saliwater wetlands. r!* i o
Delta Non-Tidal Wetlands. This component evaluales how wel! an aclion improves and increases in-Delta non-tidal marsh habitats, including seﬁsona? am&perenn!al watlands for waterfowl and
other species. This component recognizes actions that increase the amount of breeding waterfow! habitat; increase the amount of wintering l}nbllatifér waterfow! and shorebirds; and increase the
amount of managed permanent pasture for sandhill cranes. ;xf it
Terrestrial Habitat. Within the Delta, terrestrial habitat includes upland transitional areas, natural upland areas and unnatural or modified lanH fgnns that provide important wildlife habital, including
cropland, fallow fields, pastures, and levees. This component recognizes actions that increase upland habitat or make improvements to existing habitat, including clean-up of loxic sites and
implementation of wildlife friendly agricultural practices.
Delta Riparian Habitat. This component recognizes actions that reduce habitat fragmentation, increase the aerial extent of riparian habilat, and/or improve the connectivity of riparian habitat to other
wildlife habitats.
Upstream Riparian Habitat. This component recognizes actions that reduce habitat fragmentation, increase the aerial extent of riparian habitat, and/or improve conneclivity.
Upstream Wetland Habitat. This component recognizes actions that increase the amount of breeding waterfowl habital, increase the amount of upstream wintering habitat for waterfowi and
shorebirds; increase the amount of managed pennanent paslure for sandhill cranes; increase the aerial extent of wetland habitat; and improve conneclivity.

PM_CHRT2.XLSWetHab . 208

3 00 PM1/3/98
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Performance Measure: Species of Interest

Objective: Increase population health and population size of Delta species to levels that assure recovery
and provide sustainable population size.
Spacies of ——
Interest ‘ —_— \‘ -
PR - ~\\\\\, . ’ r, - T —
PR \"\\ T T ——
S - T~ \\\-. T——
“h 4 — e W% Ty BRIy 5%
Salmonids | i, S—— N Estuarine "] Wintering Terrestrial
Anldr&p’&: is Fish Wikdiife Species
; i s s
A/‘a.t?-’*i et A / -
30% 10% 33% g;#*‘ A 33% I; 7 A % 20% y 50% 20% 50% 50%
Chinook Steelhead Shad I .:gi £ Sturgson ié' Striped Splittail Delta Longfin Plants Animals;
L by |y, A | Bliss Smeit Smelt
~ - .. ‘kif, Tt ml“yw ﬂ ’ iy
40% i 0% \\ 0% -op 0% - y ) e F,t'**‘ ity ‘lh‘x,'
Winter Spring Run Fall & Late San Joaquin l gt ‘Iﬂi“ o ");‘ ",
Run Fall Runs Fall Run i 5 iy 5 g
g ity ;é
‘!'lzh § =x:!t. .:}'ﬂi
This performance measure reflects ihe degree to which the altemative provides species-specific sigck management apd:iabifa proteciion or restoration actions ihat are fikely {0 increase fhe
population of the species of interest. Because the likely benefit of an action will vary with the sp_?ﬁe?,!g%eparatg,pef{éﬁt faé;lrors for 13 species or groups are identified for rating. .
l!!x . l'l " aJtFt o st ;
: R adtt T
Geographic Area. o ,
The geographic area of interest is dependent on the life history of each species of interest. Both salmérifds ét;g 'btf{}ér gfhadromg;ii"‘ﬁg.h spend portions of their life history is the ocean, in the Bay
Delta, and in upstream tribitary streams. Estuarine fish sppnd more of their life-history in the Bay-Delta. V\ﬁntéﬁr!)g vgffdlife agr;lg-ieg'es'kjgl species may remain in the Bay-Delta or may migrate
through the Bay-Delta. ’ L A L
§-I - ity "Ei!*!; ”515!!, Xl' 13t
Scoring Factors. Gy
Scoring factors were not separately distinguished, but instead follow the type of species. Habitat protection or restoratig action"'!l,pél pfovlé'e,ﬁgé’hggal aquatic or wetland habitat benefits will be
rated in the aquatic habitat performance measure. However, if the habitat management action is expected to directly benefit one of the imponﬁht sifeges. then additional credit will be given in
the specles of interest performance rating. : *f;;ﬁk .
m:‘ﬁ:
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Performance Measure: Reduce Water Supply Conflicts

Objective: Reduce the conflict between beneficial water users and improve the
ability to transport water through the Bay-Delta System.

Water Supply
. (Consumptive Use | ._
L and Ecosystem) ~ .
Defta Exports
25% 75%
o’ — N
‘ / - ~ ~.. // N
Improved Improve Water Improve Waler
Opportunity for Improve _ Improve Timing and Supply Supply
Deita Improved Average Year ;;3‘ "m,'ly Year Transport Avallability Availability (Dry
Diversions Inflow Timing Inflow ggi? . Iflow Capabillity (Avg. Year) Year)
20% 0% 0% | 4 g0t 35% 15% 50%
,-ﬁ {. “*iz: 'q:'fx
i r?‘# i S’
,,xii ﬁ £ 4

This performance measure reflects the degree to which the’ algernatlv@}eqﬂces ;he conflict between beneficial water users in the Bay-Deita system and the
degree to which transport capability through the Delta is improvad btilh by cqpac;tytand timing.

GengQthQ Areas e M g :x”’" ;! g;id: K y, !”xx.

The potential to successfully reduce the conflict between the beneﬁcnag,;wa‘tg_'r B hers og Bay Delta water supphes can be divided between the Delta and the export
areas and measured separately. & “*x, gy ,;

Scoring Factors B’ il

Opportunity for Delta Diversions: Diversion opportunities in the Delta ofted arg‘restnc;;-;d due {’ .ecological or water quality reasons. Improvements for
diversion opportunities within the Delta would include added multiple dlversdﬁn hoiqtsf”donschd’atmn of existing diversion points, and improvements for areas such
as South Delta. !", iy ij § i,

Improved Delta Inflow Timing: Deita inflow timing within the year is often restricted ddé to‘ Stream apei‘ahons centered around single-purpose needs and
limited water resources. Improvements could be made through the reoperation of existingifaci mes,sﬁ* e #y
Improve Average Year Delta Inflow: Increased average year Delta inflows would increale perlunltlas { rim ltlple uses including potential ecosystem
enhancements while not shorting consumers. Inflow could be increased with added upstreargf tor,age;asfwell as any other action that would generate water
supplies. "l R B

Improve Dry Year Delta Inflow: Increased dry year Delta inflows would reduce conflicts between potentially shomco surqers and an already stressed
ecosystem. Inflows could be increased through added storage, increased conjunclive use operations, further#s;dhsarvafhn.ﬂand fallowing, and reduced upstream
diversions. #

Improved Timing and Transport Capabilities for Exports: Delta exports are often impaired by the tlmmg ofwater reaching the Delta along with the Delta
transport capability. Improved transport capability would allow the movement of more water south in wet yeaf's while minimizing the potential for fishery
entrainment. Improved timing and transport capability could also result in the ability to convey water transfers without the need for additional storage south of the
Delta in below average and dry years.

improved Water Supply Availability for Exports in Average Years: There is competition for Bay-Delta water supplies even in average years. Improved export
water supplies availability would result from added storage, conjunctive use, groundwater storage, demand management and all other actions that would result in
either added supplies or reduced demands.

Improved Water Supply Availability for Exports in Dry Years: Increased export water supplies during dry years would come from the above as well as
increased conjunctive use operauons further conservation, land fallowing, and reduced upstream diversions.

!x.
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Performance Measure: Reduce Water Supply Uncertainty

Objective: Reduce the uncertainty of Bay-Delta system water supplies to help
meet short and long term needs.

Water Supply Uncertainty
Lt (Consumptive Use & Ecosystem) \

Delta Exports
- 25% . 75%
Long
i
Short Term Long Term . A iy Short Term Term
50% 50% TP 50% 50%
‘rif#; .;xifﬁﬁ*’*zs t"*t: -
& ,ﬁ’z‘ k)

i

£

L,
"'“lmm!‘f'i

3
X!;lg# ‘fi x‘d i ihlg;

&

long-term condmons i
Ge ra a " “xm :"‘"u ¢ !‘r ﬁ iy,
The potential to reduce the uncertainty of Bay-Delta water supphes'to megt competing banef cial uses can be divided between the Delta and the export areas.

Scoring Factors A il ;*
Short-Term Delta Uncertainty: Short-term uncertainty for Delta users’ vesults frpm sitliations that potentially jeopardize their ability to meet planned needs in

i I,
it lmh .

1Y)

the near term. For example, salinity intrusion into the western Delta caused by'h ted mﬂowsi i Chitical years may force a pump shutdown. An example of an

action that could relieve uncertainty in the short-term would be to install temporary Pprders,,,ddﬁngqsmguiar critical years, in the western Deita, to improve water
quality for municipal and urban use. ) iy o v;,,, 1” 115

!’hx

Short-Term Export Uncertainty: Short-term export uncertainty would result if water manager§,were unable o Feceive planned for water supplies in a single
year. An event such as a temporary shutdown of Delta export pumps for ESA reasons or a canalmutage qpuld -’r,éaie such a situation. An example of an
action that would provide short-term relief would be a the installation of multiple Delta export puihping plant mtake%;ihé&{would allow pumping to continue
without violating ESA requirements. y i "n,

L.ong-Term Export Uncertainty: Long-term export uncertainty would result if water managers were unable, ;6' rqﬁeive ﬁtahned for water supplies repeatedly.
An example of a long-term solution would be an action that would minimize or eliminate the potential for myﬁm,ilp‘i ons in service caused by a similar event (ESA
situation) such as improved fish screens at the export intake, or, additional storage south of the Delta. e

PM_CHRT2.XLSWtrUncrin 50f8 . 3:.00 PM1/3/06
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Performance Measure: Delta Drinking Water Quality

Objective: Provide good raw water quality in the Delta as a drinking water
source (primarily exports) and for body contact recreation.

Drinking
wa
L o . // b - T IS R
s « \A ~a
Natural . Salinify. & Suspended Toxics
Microbes Organics Ouﬂlow’*s. Sediments : &
, &D0 | ‘ti" iy h'ig;i & Turbidity Carcinogens
10% 35% T A%y ’h! 5% 10%
A

This performanoe measure evaiuates the degree to which an a|ternalwe Mou!d provu & adequatle export Deita drlnking water quallty The performance measure incorporales the CALFED
Bay-Delta Program drinking water quality objectives by analyzing the abmfy of an, P r;*io Ef;v’ ’*s;
- Reduce concentrations and fluctuations of raw water quality constltuentsc,pf concsm‘lo puﬂ lc,pa@ﬁh, especially those that are difficult to remove during treatment using the evaluation
criteria listed below, R ;i*' £y
- Ensure that raw water is treatable to meet existing drinking water standards and t ase I;qulytp be ;gnpqsed in the future, and

- Reduce concentrations of raw water quality constituents that cause taste, odor, of oll;er aesmem‘iarqwems
HEE I Ly

Geographic Areas A 4;541? ot
Land uses in-Delta and in upstream watersheds directly effect the drinking water quality of" tahq’DeItig,xth'ére[g;e’.;th,performance measure does not geographically divide the water basin,
but analyzes the system. g €

Scol o o

Microbial contaminants: Micro-organisms, especially fecal coliform bacteria, viruses, and protozoa, ca[y’{spmad e[ 'asﬂs and dastroenteric parasitic infections. Some extremely small
(approx. 1um) protozoa can be difficult to remove without multiple barrier protection measures at treatmerit, pfants’ Umt T, measgcﬂ L benefits may be expressed as reduction in raw water
microbial concentrations or as reduction of treatment costs from present conditions. £ Ty T i

Natural organics: Natural organics, such as algae, decomposing vegetation, and peat soll, can cause poor tast® and odoi« fn dnnking a‘lqr. and may react with bromides from saline water.
and chloride at treatment facilities to produce trihalomethanes (THMs) - a suspected carcinogen. The water basin has a naturally ocqurring ?iigh level of natural organics from the Delta
peat soils. Additional treatment is required to meet THM requirements. Unit for measuring benefits may be expressed as reductllcl)p*’in rawkgte}t.natural organic levels (expressed as THM
formation potential carbon - TFPC) from current conditions. #y** it

Salinity: High salinity or total dissolved solids (TDS) impairs water taste and increases hardness. Bromides associated wmz!bcqah salts can intermix with export water, natural organics,
and chloride at treatment plants to produce THMs. Reduction in salinity levels requires additional treatment. Unit for measurihgbenefits may be expressed as reduction in raw water
salinity levels.

Suspended sediments (TSS) and turbidity: The presence of high levels of TSS and turbidity in raw water require additional treatment to improve aesthetics and water clarity. Unit for
measuring benefits may be expressed as change in raw water TSS levels or Nephelometric Turbidity Units (NTU).

Toxics and carcinogens: Heavy metals and pesticides are of concern to public health. If present, they require advanced trealment measures. Unit for measuring benefits may be
expressed as reductlon in microblal concentrallons or as reduction ol trealment costs.
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Performance Measure: Agricultural/Industrial Water Quality Requirements
Obijective: Provide Delta water of sufficient quality to meet agricultural/industrial beneficial uses.
Agric/industrial
waQ
Requirements 3
0% - T ¢ 30% B e 60%
North & Western Export &
Central Delta Dalta South Delta
Service Areas ﬁf’islands : (inc SDWA)
gﬁ?**& ;f‘*“y Ny &1” A
50% 50% 10% i & }\;‘ 30% 30% 70%
Ocean Land-Derived Ocean " ™, . l,,t*i Jaftd-Derived Ocean Land-Derived
Salinity _ Salinity Salinity [, "”‘“ "pﬂ,ﬂ!' _'iﬁﬁt ,,;%Saﬂnlty Salinity Salinity
This performance measure evaluates the capabilities of gsﬂmjﬂ tqébrgJVIde sufficient Delta water quality (locally and
exported) to meet agricultural and industrial requiremefis. ,ﬁ ‘*;;*""**“’" -
£
Geographic areas o g e ,;"‘

source for the export service areas

ori rs iy
Although there are numerous constituents and indicators that can affect these uses, mcfudlr;é chlondes total
dissolved solids (TDS), boron, hardness, and sodium (as indicated by the Sodium Absﬁi*ptlon Ratio), electrical
conductivity has been selected as the most representative measure of impairment. “rhe key component of the
performance measure is the ability to reduce electrical conductivity as a measure of total dissolved solids. There are
two original sources of these salinity constituents; ocean-derived and land -derived elements and salts.

Degradation of Delta water quality by salts occurs from three primary sources 1) at the brackish upstream end of the
estuary (ocean-derived salts), 2) the Delta itself (primarily agricultural drainage from Delta islands), and 3) upstream
of the Delta (primarily subsurface agncultural dramage from the San Joaqum Valley)
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Performance Measure: Infrastructure, Resource/Land Use, and Water Quality Vulnerability

Objective: Reduce the risk to land use and associated economic activities, water supply, infrastructure,
and the ecosystem from catastrophic breaching of Delta levees.

Infrastructure,
Res/l.and Use,
& Water Quality
1 Vulnerability | ™~ .

T - T~
s - ) . yd N S~ —
o - - - \\.
Ag lands, Farms, Utilities Terrestriat gi‘*" y M&I and Ag Ecological
Homes, Recreation, & Transportation & Wetland ) ,;z-f‘i” iy, Levee waQ waQ
Businesses Systems Habitats |4 ﬂjﬂ,ﬂ . hfSystem .
15% 10% . 10% x’ﬁﬂ K 40% 10%

This performance measure evaluates capability of Actions to provide ad(;quale protechqn agamst potentlal direct damage ‘and ﬂoodmg of Delta islands and resources caused by
catastrophic floods, high tides, high waves, rising sea level, earthquake, tsunaml or fuf‘lh nllan? ;shbqldence A secondary, but equally catastrophic, potential consequence of a
general levee failure (or to a lesser degree, even localized failure) during a Iow ouf q‘\{v,.p%riog.‘* S a’mayqr intrusion of ocean-derived salinity which could contaminate the raw
water supply for an extended period. e k

P ? ‘*s 4 i
,gs?‘ﬁ P e zi!"%n;g‘!uwiﬁ ,;55;
Geographic Area iyt ;j —
The Delta and Suisun Marsh. There is no geographic differentiation for this measure. i
it o
Scoring Factors ’ ey
,z. ':é ‘!' :2
Key components of the performance measure include ability to protect: Ty iy ﬁ"h_,, -35 &

Agricultural lands, farms, homes, recreation and buslnesses, prlmanly on Delta lowlands and Ievees“thapruld be;su ieat }o loss, inundation and pre-emption of use due to
flooding. LY

Utitities and transportation systems: Railroads, roads power transmission lines, and aqueducts located‘bq,Deltd‘lowlands Iéxpe& or elevated foundations. These could be
subject to direct damage, pre-emption of use by inundation, or foundational weakening, corrosion and decay d ing = tended p ri6d§'"’<'5f inundation.

Terrestrial and wetland habitats within the Delta that would be either completely or partially inundated. oy Tl - '*s,, "*g!!

Delta Levee System. The Delta levee system network as in-place infrastructure to prevent flooding and pre-emption of land uses, coﬁfam ch;annel flows, provide habitat, and
provide foundation for certain key roads, buildings, navigational aids, hydraulic control structures, powerlines, etc. Loss of the Ievee %ysterﬁmould necessitate expenditures of
major investments of time, money and materials to restore its functionality. Delta-wide catastrophic damage and flooding are the't maJar consehuences that could result from
widespread levee failures (these could be simultaneous failures or a series of sequential failures radiating from one point, as a resdh of increased wind fetch, consequent wave
size, tidal currents, and resultant damaging erosion). gl

M, 1 & Ag water quality: Water quality for municipal, industrial and agricultural beneficial uses, both within the Delta and in the export service areas. Major salinity intrusion
caused by a sudden influx-of ocean and San Francisco Bay waters could contaminate the water supply for an extended period and require extraordinary releases of freshwater
from storage, accompanied by extensive repairs of infrastructure to restore adequate quality to the water supply.

Ecological water quality: Water quality for in-Delta habitats and biological species. Ocean-derived salts could cause major damage to freshwater and brackish marshes,
riparian habitats and other wetlands, and agricultural lands. Prolonged flooding with saltwater could necessitate additional flushing and leaching of soils to remove accumulated
salts and restore the capacity of the soil to support the desired beneﬁc:al uses.
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